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Abstract of JP1 1 145565 

PROBLEM TO BE SOLVED: To provide a 
semiconductor light-emitting element, which is 
stable in characteristics and stable with longer 
life by preventing a p-type impurity from 
diffusing. SOLUTION: On a substrate 1, with a 
lll-V group buffer layer 2, an n-type conductive 
layer (a ll-VI group buffer layer 3, a first 
conductive clad layer 4), a first guide layer 5, 
an active layer 6, a second guide layer 7, and 
a p-type conductive layer (a second 
conductive clad layer 8, a first semiconductor 
layer 9, a second semiconductor layer 10, a 
superlattice layer 11, and a contact layer 12) 
are successively laminated. The n-type 
conductive layer is added with CI as n-type 
impurity. The p-type conductive layer is added 
with an l-group element which is, at least one 
kind from among K, Rb, and Cs, as p-type 
impurity. Since the p-type impurity occupies a 
lattice position of a ll-group element, diffusion 
is mode hard to take place under 
electrification, with no change in p-n junction 
position. 
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(54) SEMICONDUCTOR LIGHT-EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor light-emitting element, which 
is stable in characteristics and stable with longer life by preventing a p-type impurity 
from diffusing. 

SOLUTION: On a substrate 1 , with a ffl-V group buffer layer 2, an n-type conductive 
layer (a n-VI group buffer layer 3. a first conductive clad layer 4). a first guide layer 5, 
an active layer 6. a second guide layer 7, and a p-type conductive layer (a second 
conductive clad layer 8. a first semiconductor layer 9, a second semiconductor layer 
10, a superlattice layer 1 1, and a contact layer 12) are successively laminated. The n- 
type conductive layer is added with CI as n-type impurity. The p-type conductive 
layer is added with an I-group element which is, at least one kind from among K. Rb, 
and Cs, as p-type impurity. Since the p-type impurity occupies a lattice position of a 
II-group element, diffusion is mode hard to take place under electrification, with no 
change in p-n junction position. 
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mm (zn) , -*?*is9J* (M g ) , 

^yy^7ix (Be) , (Cd) , 

(Mn) *5cfctf7k& (Hg) H45»0 5*)0'>4< 
itl«OI l£5cXi« lfe« (O) , ft* (S) , ir 
(Se) *5«fctf7vwu (Te) d»fe/j:5SoHO 

it im<ov ujs5c#i*rgrtr i i-vis^ 
guiB p w&mm<o'j>t£ < i t— ihsk:^**!,* P w*wto 

ft. %VVJ» (K) , /Ufi^A (Rb) *3j:tF-fe5/9 

A (Cs) H45So5"bo*4<it)iaoi8a 
[■*«2] M£pSV«J|<D5%p3l*?y KJifc 

[0 0 0 1 ] 

[0 0 0 2] 

^ifi«SS« S Kltt D N A*> £ I ^li^k^fOt^ 

r.ixejo*«t LT*fe*i*L»i*fe^a*WfcftW 
*a***<0Ha#**e>;h/cv*6. 

[ooo3] r:^J:5J*»fe*v^LH#fe-ea*^riB* 

(Z n) , -rf^istJ* (Mg) , "<JJ H £A (B 
e) , ^K^^ (Cd) , tK^ (Hg) ^Jztf-r^tf 

> (Mn) ^5*>4>ft< it liivi m7tm<omm 

(O) , tf&M (S) , tuy (Se) , (Te) 

o5V>i<ktiii^45i I -v im<k&&¥ 

•#^taTife5o ZnMgSSejftifl, 
ttfc«ixd*oA^d*«**G aAs^ZnSe«t!)^5 
S«Jc»L-C*^»-fr$*Swi*S-C#5©-e, ^W* 
Kftm+cDX^ KflH»*?y K»fc«Wli-5«-**i It 
*nfc;h/CV** (M&tf* Electronics Letters28(1992) 
p. 1798) o 

[0 0 0 4] *r-C, Ga As J: Oft 

SStgO-hlc I I -V iR^b-frW^Wff^O^^tuft 
SnS^^yKi, Sitiioi^pl^ 7 y KHft i£r 

aRWiur^wtfajfe^trWrtUTv^fc. r.^x\ 
ns^y Fm*znnmmwitznw*BmM (c 

1) €rnffl5F#fi*i UT*»DU pfi^7yK§4^ 

pMwwa\zttm*.t*m.m (n) ^ps^^it^ 



(2) 4#lif^l 1-145565 

[0 0 0 5] i^5T, rcD«fc?ftI I-VlKft^ft 
ft b I I - V I jRlb^^WffflioHLffi-c^-r 
S«i I I - V I Wb***»ff»io#afflc33«tS* 

71? Ga As i9 4<S/^7 7i«:»fiSU-CSfit I I -V 

i mit&b^mttm t o»B*«iflr*-a c * k * 9, 
mm^K^m^i x 1 0 4 cm- 2 5- i# 

7?t5i5l:4ofc (Jpn. J. Appl. Phys. . vol.33. 
P.L938 (1994)) . J: QlH^oSttaa 

mm (lmWAPCmm &1 0 0B*«|£-«6*l,fc:i 
oafttfcS (Electron. Lett, vol.32, p. 552 (199 
6)) . 
[0 0 0 6] 

imwtm&i, £ o bi-zmm] La>Lft#*>> 
2/9 *w*a*«^-ett, m*tt£fiBi-*#4b*sor*£ 

HTt), HWb^tt1Eft5^<7>5iS^^S"efcSiv^ 

iBWfcofc, roseftomHi L-a*«*%;c$>ax 

mi-Si, *fc*«LTV^a*ttVI|Ka?5FLj&s«Ei- 

sp^m^^^v^Tp«ymno^^^u j ^-r<x & 

v I i££?L«K ictbW-So iot, ^tC«fc t> p n& 

50 WfiTU S9ffimffiffl* s ^<ft!9^^M< ft^i% 

[0 0 0 7] *aW«ti»d»5B«jSLlcM*-CftSixfct 
*ve. ^osftfi, pffi5ptt*ott««:B&jhi-Swi^ 

[0 0 0 8] 

mm, ^^v^a, ^<y y^A, ^?k^ 

a, ^^v^J:tJ57Kffid^ftS»09*>o^ft< i t 

W45«f0 5^>4< i t liov I KTcKitrd 
tf I I - v I K4b-frfe¥VflcJ: 0**t^*t<tS ni»« 
9, i&ttS, pffl»«JB«r«*.fctOT?fcoT, P ai« 

me^/>ft< i t— Bfc^ituspa^iMfcra, 

A, ^^i^!^AfeJ:tK^^^A^^ft5^5*>^ft 

< i 1 1«<& i ^7c^-e$?6to-efc^ 0 
[0009] x &*mtmitm*T*n. p s>« 
msi ns*msiorajrma£dssi»D$tbSi. eh^s 
^«aE*^A*^a*^jerSo c^-e»±, psvu 

so ^>ft< i t-»^*ix5pS^*fite^^y !>A, 
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p na^Mli^f, SteJI 6 -O*^ y 7^)ttA 
[0 0 10] 

[0 0 11] (SKO^ft^i) Hili*»W<D*i 
fc5o :©*»WB*^I±, «tElo-B«^, I I 
**£0*JX«TA6 I I -VI«/<y77l3, gl 

2 ks 7 , i2 awts* ^ v ks 8 ^NiftarJi $ 

[0 0 12] g&lte. W*.tf, «H*|S|JC*5ltSHE$ 

t), nS^ttfeiLT^^Sl (Si) **JPLfcnSlG 
a A s Id* 9HtJ&£;ftT^S c I I I-Vjfc/<y77l 

ty-l'iWDlfcnSG a A s J: 0 HIlSSixT^ 

So 

[0 0 13] I I - V IK/^^tSSII i? 
$^20nmT$>!3, nS^MUnlZnS 

ixi0 ,! cm* 3 tfc5o Sl»11^7y KJ§4li, 
Mtf, f$^700 nm-e&5s na^FJtfittfcS&iJO t 
fcniZ nMg S S e Sil: J: OM^jitv^, 
y T$ftfite. «*.«3 x l 0 17 cm' 3 tfcS, 

[0014] Kssfi, m*-&* mz&e o 

flDLfci^Z n S S eftAlcJ: DHKfcSti/tv^. :oz 
n S S ettftOV I 8e7U*^*3{tS*a«Jttt«3Jx.tf^-;W 
%TW6°/o, tU^9 4%-efct), ^tS^l 

ffi i «r*««Ga a s (Dfc+mmzm&ztix^z* 

nSSefi*l:J:*)I«n^ ^cD*.y y r&gte 
^Jx.^1 x l 0 17 c m- 3 -CfeSo 

[0 0 15] Stt«6M:, J?$^6-12nm 
0*-*^#F*JS *m Ufc ZnCdSeSIiaOi 
fifcSfbTl^So IWZnCdSeM©I IR5n*t« 
ttSJfea^tfctt01Ix.tf^w%"Cffi^*S 8 5%, *K^A 
*s i 5%iftotv^, 

[0 0 1 6].S2^ KS7I1, W$#6 0 

iWL^VNZ n S S e&i&fclj; Vmi&ZtlX^Z. :(DZ 
n S SeHI^V I 8e5£*m*3«t5ttJ*tt:tt«*.tf*^ 



(3) WBB¥l 1 - 1 4 5 5 6 5 

%^H^6%, t^5 9 4%tfc5c S20 . 

W KJB7SrpSi^tt*SrJSftlLfcpa!Z nSS e££ 

0 17 cm- 3 tfc5 o S2»«S^77Kl8lt «*. 
tf, ff*#5 0 0 nmtfcD, pffl*«**«ft] US: p 
IZ nMg S S e«ftl:J: OiSSilWS, *<D*^ 

yrj«tt«i[fi x i o 17 cm- 3 T*£>*o 
[0017] i-ftfct,, I I 

-Vli/y77i3, Sli^^jy K»4*5j:tf 

2ftS^77 Kl8*5J:r;^J:otS2^ K 

i±ns^«fei (en #«flo$*LT:i3 

I?, pI«Hi:iipI^«»iU*y9A (K) , 
/uk^£A (Rb) *5j;tHr^£A (Cs) a>e>4sw 

co 5 *><z>'>&< t t> i Mo i isk=nmt^m^^x\^ 0 

w^feoiK5£*SrpS^«*tur*JDi-ixtf. iiS 

[0018] » 2 =7 v vm 8 o± (i-ft 

ft*— 5 = h i-ft*>^I 

I -V I K4b#tt*NMtft J: 

§9, Sg2O¥»Wil0, i^il lfci^y^ 
* Ml 2dsWftSfJlS^rv^5 0 *>ft*^ r^bg 
1©**(M9, 12^^110, Jg»^Bll*3 
.fctf^^* hJl 1 2 pM^tLT*!i!?A 
(K) , ( Rb ) *5«fcTJH?v'H7A (Cs) ^ 

mm utpswwiirftoTv^. 

30 [0 0 19] «l^?#l9f±, #J;ttf, iPS^S 0 
Onmtfc!), pS^^£®DDL*:pSJZ n S S e 21 

x i o 17 cm- 3 TfcSo I2(0^gl Ofi, 
tf* I^^lOOnrnffc^ pS*tt*fc*l)DLfcp 
iZnSe(at)M$^tV^ 0 ^<£>*^y T&gf* 
#J;tWri x l 0 ,B cm* 3 Tfo5o 

[0020] fifths int p m*mm&mtm vit P 

iZnSe tpi»»lfcplZnTe £ 

LfcpSZnTel:i:5«Si?^tV^o Wt^T 
»flftt«*.tf 2 x l o lft cm- 3 TfcS 0 
[002 1] 3^^M12, g^Il 1*3 

J:tf*2 04 t **Jll Oil «36S«iL»il 0/xmco^ 

Z.fuh^^fi? hMi 2, jg^gi l 43J:t5*2 

(D^mitm ion ei i ^*sv^TttiaB^»braii:* 

fS]JC@^$iXVNSo KSl 2, ffitfFj|l 1*5 
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t (Ah 03 ) ^^»»^J;!?45«gil 3# 
[0 0 2 2] ZteZX*^^*? h@l 2<EUr 

i tfcttm) pmmm i 4 h 

(Ds+^WJ* (Pd) Oit, JP£ 1 0 Onm^ 
(P t) <omt^ MS 3 0 0 nmO& (Au) 0>g b & 

2tKMM) le^J^tf^v^A (In) «fct>#5n 

[0 0 2 3] wO^gtf^ftlfHWi, [Sl^liLft 

hgl 2 0f^f^] ("r^^ib^tg^ 

[0 0 2 4] 1 (7) J: 5 jfeM Sr tt ^^l^^T- 
[0 0 2 5] *i\ #j;itfG a A s <fc?>£Sg&l £J3 

f U ibffiffll (i"*t>*>i i i-v^^^r^2^if 

[0026] ^v^, ^<nmmi<D—mw (i-^t>hn 

(Molecular Beam Epitaxy ; MB E) fcfeld.fct), I 
I 1 -vms<v7rM2, i i-vi^y7rl3, 

ft) o 

[0 0 2 7] BI2lir^"effll^MBE«*j«*JK««> 

l^5 0 1(7)20^^2 0, 3 0li (y-Kx</uy4 
3$r^L-C) \ Xgg«i£^4 1 *5 J: ViS«*A* 4 2 [' 

[0 0 2 8] — ^■Ofig^ 2 0 ii % III - V8Ht#* 

w i 5l-*o-CV>a o «S*2 0^li, $ 

5o ^ft^i&Mir>U2 2 0ftg&l:ite x I I I Mjtm, V 
££5t;3f*5 J: X* n SI^Mfe IOE *fr?tim * \z 

?E*$^TV>So *tt-7-|»J[S"fe/u2 2<DRRItnaS«Jwtt 
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[o o 2 9] rtfi*3 oii, I I -v i mk&#o*mtt ' 
^^*l)^£^;uy 3 l d5fER^^rv^ 0 

1 S «fc 5 K«»Ott^*Sjfc1^U 3 2 (flljttf K 
iryu) fliERS^-ci^S. 3 2 oftSBf:: 

I V I Mtc^, na^#fiW*3«tU5 P a^ 

70 3te^-nai-fe/u3 2(vmkinj&mcm/*y<?—3 3a^ 

[0 0 3 0] roj:5 4MBE!S 

Srffl V n 1 5 L^iSK 1 £rf£ 

*s 2 o octs*/^ 2 i left 5 frtt^KaR-fe/u 

2 2HKOI I I^7t^*5j:UfVK7C^ («i«^f 
aAsi945I I I -Vlft/<^7 7Jl2<ra*S« 

[0 0 3 1 ] t^t,, H2»i£^4 1 fcfflV^J&K 1 
Srfifc«S3 0lz»au £« 1 fctiMMk 3 0 oMC**' 
^3 1 fc**>»lt5 0 ifcl^T. #Wiit/u3 2^t) 

ffiZnSe iO^oI I-VIl/<y77l3, niZ 
i0 nMgSSeafiJ;!D45$l««a^7yKl4 1 n 
iZnSSe ttAfe 5 v^^KttfrifiAl LTV>fcV>Z n 
SSe»iiD45JSl©^Ki5, ZnCdSeg 
SJ: 0ft5M*te6, plZ n S S e JSfifeS VMi^*fi 
fe^Ss»DLTVN^v>Z n S S e^£«t t) 45^20^ 
KS7, paZnMgSSe»iJ:?)4SS2*tl^ 
7^ KB 8, p!ZnSSeS£J:^^l(Of«# 
19. p!ZnSeJ:t)4oS2^i|#aio l pi 
ZnTeiplZnSeiJ:9458*fJ|l lA5<ttf 
pSZnTeiDWa^^ Ml 2 SrMlftSISi- 

[0 0 3 2] 4*3, nl$I§ I I-VIi 

^^^783, Sl»SI^7^ Kg 4 is J: J: 

I ^7C^*5«tTJV I m^m(D^^ t nM 

M-r^o pi^ii (t4t)%»2*ta^9y 

Kg 8, f lWifi9, m2O^3|«:gi0 t 
-T-gii, =>^^hii2*si^i:J:otS2(Z) 
^-T Kg 7) $r^$-&5^{c« x Igoi I^5c^ 
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'>t£ <H18©I »5c*«>«ft^j»fett^j«aS-fe/u 3 2 
[0 0 3 3] CIOB*, I lK5£*-efcSffi«, 

a, # cr*4iffc*jh,«^v\ viSot*-c*>s 

& (ZnS) , ^^/^3a^^S^^:i^^i^fflv^S. n 
S!^Ftt*T?*>5**<DJR»i LtttSfbM (Z nC l 
2 ) 4ifS:fflv\ p^jf3fife-efc^^7 y ;utV^ 
Afe J;t;ti/^ ArogiHi: Ltlit uyft^ y (K 
2 Se) *>5V^»ft*y?A (K 2 S) feSV^tt*<k 

#y?-k (kci) , /ut'i^^Afe^vN^fb^t*^^ 

A (RbCl) , -fer^^Afc^vMi^b-fe^^^ (c s 
[0 0 3 4] r^J: o \Z IT I I-VIi)|ft*ft**# 

^7^iao ras^tTftW^to^ * * ✓< * - > £ 

v\ = Ml 2, g*&^Sl l*5J;^260^ 

«i i o ^^ti^m^m\m^vxm»(owff^vt 

t-tZo ^l/^Tx ±S hll 2ft£* 

mi 3&tef$.-tz> (t«**ii) e 

[0 0 3 5] I6M 1 3Sr?KrtUfcO*>, hlf 
i^^If It pilJffiil 4 (p«um 

= hii 2(Di^ffi] (*tB««*iaj) tmmz 

BfSo« ((flitf6 0 0 nm«) t?SH L x ^©StliBE 

hSi 2<r>M&Z<D&£jjftbWiflzmM£ 
it:* (»BBXS) o wfrlcJ:^ Blfc*Lfc¥»MWfi' 

[0036] It fiaS Lfc^ilMWS**?- 

fit* S:^J:piwf^ffli-^ 0 
[0 0 3 7] :©*»#***fTf4, n1I!jmSl5£ 

^Ml2, Sttfil 1. %2 0^il 0, g!l 

< t h im<D 1 |R5E*fc*oTV^. «tot, pS«t 



(5) «NW*Pl 1 - 1 4 5 5 6 5 

T^So pffl^ttfttt«EESr8«niLrtV I 

o&A$^t>£{bbfcv\, 

[0 0 3 8] Z(D£ 0 «r*jt*0»tttC«5¥»*Mg* 

in, i2o^#ii o, mi<o*&#m9 t m2 

»ta^y KS8*3«tTJ5©^cj:o-CS20^ KS 
/0 7) 1^**^5 pffl^FttttJ^^y /UTS** .MB J: 

«i4otv^5^ 5i®twi:SpS!^*6tecotfl:»Sr«i 
«M-Sw <toT, pn8MS^«ftt5 

[0039] (K 2 <nmffi<nmm) m 3 2 

20 :^2<D»Mii 1 i-vi^/>*y7r!3, 

4 KH 7 , !2»tI^7yKl8 f $10^1 

9, fifths 1 2*5it;=>'^^ hSl 2fc*ix«x«| 
I I —V I »fc**aMMWzo^T, SB 1 e>mm 

[0040] 1 1 -v im^yyrfgsi^ m 

XLfcf. nl^^rttUcniZ n B e S eSf a fc5 
30 V^inSZnS etc* PtBlSSixT^ao Iliti^ 

MgBeS eSSSt-J: D«hS;S*l-CV>5 0 K 
I5lt nI^«»Sr»)DLfeniZnBeS 
eS*fc<5V^tt?F#6*Sr»ftJL4l^ZnBe S 

[0041H2 o^>r Kg 7 «x.wr. P i^Mfe 

^^DUfcfcSV^i^^$r^DU*V^Z nBeSeH 

WiLtf. pl3F«*ftaailUfcpSZnMgBeSe» 

tf. PIMM LfcplZ n B e S e SII:J: 9 

^DLfcpSZ nSei p a^HtttrKttl bfc pSlB 

e T e t $r^Sl:«i ItMi ^ ilTV^o 

KJBl 2tt, «|?L«, pl^WOLtplBeT 

f4,«io**^«i:H»l:, pS^««i:Lt*y 
50 ^t^^A^iOTv/^^^^^S^n^ 
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[0 0 4 2] roiSftWdcSr^i-^^W***:*^ 

<itli©I ^5c^ i 1"*tf* * SI 1 co^ffico 

[0 0 4 3] K_h % #Jilfi^»lBSr*lfr*3SW«rttM 

GHBMfc&V'-Ctt* I I-VlS/<y7rl3, ^ 1 81 
li^7«> Ki4, fglOtf-f KJ15, SttJIe. g|2 

19, S2^«#ll0 1 SKfll l*5j:tf=>* 

nii2 fc*ix«x*jaM-« I i -v i R{b£»tib¥« 

tfiofflUfc i i i&fb-frtt*N*tt (i"fcfc>*>, £ 
ft, ^£ r *S^A, #KS£A, *ffi*5j:0t 
«^y U !>A^f>ft5»J:!!)itfiifc'>4< £t> lioi 
I^TcIt, ttX, -fcu-^, ^Jf*SJ;T*x/wu;&><b*£ 
# J: *) iifcm*:'># <itl mcov I &5e% Srg-tr I 

[0 0 4 4] ±K*3ll6^ffl»C*5V^Ttt % 

W§ 9 , 12 0>¥«ttj| 1 0 , ®»^S 11, = * 
Ml 2fcJ:^taotl2(7)^ KB 7) 

pffi*«*£r;& y i^£.A*5j:UHr 

gO-|H5{-^^^^ pM^FM^O^^ciixbo I Sot* 
[0 04 51 IIU pS*li©5*»»2*ta^7y 

a^tt»*:*y /H^^jrA*sj:t^1rV^Ad»btt 

*Lv\ pa^«»wttKl:i5 p n»-frffi«oje-fbfir 

[0 0 4 6] Hlw, -ttB#»fiO^IBfw*JV^-Ctt, Sfi 
lo- IBflCnSVU, filttii6i3ctUfp®*8llSSr 
M^tti-di: Slctfc^ Sffio— WaWlz 

pI^U, «ttJl6*5J:tJKna*«ll«rl0nk»A-t-% 

[0 0 4 7] flD*/C, ±B#JMIiO»lBfc*JV^-Ctt, » 
ttS6SrglO^ KJB5*sJ:t«B2(B#-f Kl7t^ 
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Hfc**u*rJHl»lffl^?y KB 4 *s«fcr«g2iJr« * 
7 y Kg 8 -eStA/^^frS^^tCO^TKW L 

Kg s A/ « toft if m * <7>mm «r*i- 5 *»iM8 ** 

[0 0 4 8] Kl^fc, ±E*J(lk<M*&*IV*Ttt, 
Lfc = >-** hii 2fc£lcJ:0««E»9MrfT5 

70 [0 0 4 9] fiO^r^fe, JblB#jll60*«»w*5V^T 

tMlfe^ *»9Hi* »**V:*-K (Light Emit 
ting Diode; LED) fc^OteOH******^-^ 

[0 0 5 0] Mir**:, ±B#MS©»«fc*3V*-Ctt, 

Lfcjfl^ ^y-^MBES^MOCVD (Metal Orga 
nic Chemical Vapor Deposition ) jfefc t*tc J: ^tl^ 

[0 0 5 1 ] 

#y*.A, >\s}fi?VJ*&£xfi*isVJ*frbt£*&<D?*> 
H l So I STclftftot^S©^ alStr 
J:5pa^tt»o4ttfi:fejqi«1-S^i:ds-c*5 0 <to 
"Cx pn««tt«3ft«aEfti-5Cfc«rl»JfC*, ^^g- 

d i 5 t ^ 5 5 o 

[19 1 ] *«ROf 1 Oj81fi03gtB»c«5^W**** 

[ei 2] mi\z.7F^t-^fr&±m*<Dmm\^m^z>M 

[El 3] *»Mo»2co*tto«IB{c«S^W«:3B** 

40 1 -Sfi, 2-1 I I-VU/<y77i, 3-1 I -V 
I«/<y77l, 4-»itlS^7yKS, 5-SSl 
Q#-fKJi. 7-*2©^KI % 8-ar 

2*«a^9 5/K», 9-*10W#|, 10-82 
O^SgfrJi, ll-S«m 12-a^^H, 1 
3-ffifMK 14-p{B!im 15-nim 20. 
3 0-*M, 2 1, 3 1-aES*^. 2 2, 3 2- 
WiBt^ 2 3, 3 4 1— JCStft 
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= HS<p©ZnTo) 
&&^JH CpSJZrtSe/pgtfnTe) 



2S2©*-* K«C2nSa«Sea«) 
gttA CZmaCdiisS*} 

ID - V &^ s, 7 y Jg (nSSGaA*) 




fif»IB <pBaZnSe/p£B«T«> 
352«>iW(WiCpSZnS c ) 



— B *2»S*^ K« 



«1 ©*f-f KJBCZrCtSe) 

(nSZrWttSe) 
fil — Vijgrf „ "7 rISCnSSSaAa) 
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